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BIOCHEMICAL SOCIETY TRANSACTIONS
The apparent molecular weight of D-alanine aminotransferase, determined with a calibrated Sephadex G-200 column, was about 60000.
The purified aminotransferase was active with D-alanine and D-glutamate but not with L-alanine or L-glutamate. The product of the catalysed reaction of D-alanine with 2-oxoglutarate was not 1.-glutamate, as indicated by a negative L-glutamate dehydrogenase assay, thus indicating the production of D-glutamate.
The pH optimum of the aminotransferase was 7.8-7.9 when the assays were buffered by ~O~M -H , P O , -K O H , and was not significantly different when 100mM-tris-HC1 was used.
The enzyme exhibited the initial-rate kinetics of an enzyme with a Ping Pong reaction mechanism. Double-reciprocal plots of u-alanine concentration (33-3 mM) versus enzyme velocity at various fixed 2-oxoglutarate concentrations (2-0.08m~) gave a family of straight parallel lines. A series of parallel lines was also obtained when reciprocals of the 2-oxoglutarate concentrations were plotted at the different D-alanine concentrations. In addition, u-glutamate was a competitive inhibitor with respect to 1,-alanine, and D-glutamate was a non-competitive inhibitor against 2-oxoglutarate. L-Glutamate did not cause inhibition up to 3 0 1 n~. The K,,, values for D-alanine and 2-oxoglutarate were 2.4 and 0.05mM respectively.
Incubation of the aminotransferase with 4.0m~-p-chloromercuribenzoate for 30min caused 36 inhibition. The presence of D-alanine and pyridoxal 5'-phosphate during the incubation afforded some protection. Therefore the enzyme was not very sensitive to inhibition by p-chloromercuribenzoate, although it was not as resistant as the Dalanine aminotransferase from Bacillus suhtilis (Martinez-Carrion &Jenkins, 1965) .
The function of D-alanine aminotransferase in Rhizobiim japonicurn is probably the provision of D-amino acids for cell-wall synthesis. However, the fact that its activity in both the bacteria and soya-bean root nodules is greater than that of 1.-alanine aminotransferase suggests that the rate of D-amino acid metabolism is significant in both bacteria and nodules.
We are grateful to Miss Ann Moran for valuable technical assistance. J. P Mammalian sera, in particular those of ruminants, are generally rich in A-type carboxylic ester hydrolase activity (Aldridge, 1953; Augustinsson, 1959a,h,c; Holmes & Masters, 1967a ,h, 1968a . For example, bovine sera (n = 30) from mid-lactation Friesian cows liberate approx. 10-IOOpequiv. of acetate/min per ml at pH8.0 and a t 30°C from phenyl acetate. lntroduction of a nitro substituent into the pura position of the phenyl moiety depresses the enzymic hydrolysis of the ester at pH 7.0 about fivefold. This seems to be a common feature of many mamn~alian A-type carboxylic ester 532nd MEETING, DUBLIN hydrolases (Augustinsson, 1959a,b,c) , and further distinguishes them from lipases, which as typified by the enzyme in pig pancreas (Brockerhoff, 1968 ) may be generally stimulated by electrophilic substituents in the alcohol moiety of the ester substrate. As evidenced by its resistance to lop-di-isopropyl phosphorofluoridate, lopediethy1 p-nitrophenyl phosphate and IOpM-eserine (less than 20% inhibition in each case), its total inhibition by 1 .OinM-p-hydroxymercuribenzoate and 0.1 mwEDTA, coupled with the twofold stimulation by I OmM-CaCI, and relative heat-lability (half-life at 60°C less than 2min), the activity of bovine blood against phenyl acetate is largely A-type. However, the apparent molecular weight of the enzyme(s) involved and also those of human, guinea pig, rat, cat, dog and rabbit sera are atypically high for A-type carboxylic ester hydrolases.
On the basis of an extensive survey of the carboxylic ester hydrolases in a wide range of vertebrate tissues, Kingsbury & Masters (I 970) concluded that the molecular weights of the A-type enzymes as measured by their relative retardation on polyacrylamide gels fall within the relatively narrow range 50000-70000. Conversely, however, in the present investigation the A-type activity of bovine, human, guinea pig, rat, cat, dog and rabbit sera against both phenyl acetate and p-nitrophenyl acetate is eluted in each case from a calibrated Sepharose 6B column equilibrated with 0.IM-NaCI containing IOmM-CaCl, in a position corresponding to a molecular weight of 350000& 5 %. This value is not decreased or altered to any significant degree by decreasing the volume of bovine serum applied to the column to the smallest practicable (0.5ml), by increasing the molarity of the column eluent to 1 M-NaCI, by omission of Ca2+ from the column eluent, by preincubaiion of the serum in 10mM-sodium acetate buffer, pH4.5, for 90min followed by addition of NaCl to give final concentration of 1 M (cf. Ecobichon, 1972) or by addition of sodium dodecyl sulphate [final concn. 0.01 7; (w/v)] to the serum and incorporation of the reagent in the column eluent. Accordingly the A-type enzyme(s) of bovine serum is rather unusual in that it does not readily undergo the concentration-, pH-and salt-dependent dissociation that characterizes most carboxylic ester hydrolases, including carboxylesterases (Barker & Jencks, 1969;  Heymann ct a/., 1971 ; Ecobichon, 1972) , cholinesterases (Grafius & Millar, 1967;  La Motta ef d., 1970) and lipases (Downey & Andrews, 1966) . Although Ca2+ is essential for maintaining activity during gel filtration, rccovery being diminished to less than SO,/, in its absence, no evidence was obtained to indicate that this loss is due to dissociation of the enzyme(s) during fractionation.
Bovine serum A-type enzyme(s) is reported to be a lipoprotein (Choi & Forster, 1967; Kitchen, 1971) . However, neither preincubation of bovine serum with purified pancreatic lipase (1 1.9 units/mg; Nutritional Biochemicals Corp., Cleveland, Ohio, U.S.A.) at a concentration of O.Img/ml of serum nor pretreatmeni with either 30% (v/v) dimethylformamide (cf. Cooper & Downey, 1971) or lo% (viv) acetone followed by gel filtration in the presence of these solvents caused any apparent decrease in the molecular weight of the A-type enzyme(s). Using a partially purified (60-fold) preparation of bovine A-type enzynie(s), Kitchen (1971) reports a decrease in molecular weight to about 140000 after two successive precipitations with acetone (90 x, v/v) and with diethyl ether (90 %, v/v) respectively. In our hands, however, treatment of bovine serum with 90% (v/v) acetone resulted in total and irreversible inactivation of the A-type activity in the original serum.
Preliminary gel-filtration studies indicate a lowcr molecular weight for the A-type enzymes of some bovine tissues. For example, most of the activity of bovine brain and spleen against phenyl acetate, which appears io be mainly A-type (Holmes & Masters, 1968a) , is eluted from a calibrated Sepharose 6B column equilibrated with 0.1 M-NaC1 containing 1OmM-CaCl2 in a position corresponding to a molecular weight of 75000+ 5 %. High-molecular-weight (:>300000) cholinesterases are typical of plasma (Svensmark, 1965) , whereas the corresponding tissue enzymes are usually 40000-50000 in molecular weight (Kingsbury & Masters, 1970) . Whether or not an analogous size differentiation exists between the A-type enzymes of blood and tissue is uncertain, but failure to induce any alteration in the molecular weight of bovine serum A-type
